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Introduction
Water is a valued natural resource for the existence of all living organisms, but this resource is increasingly beingthreatened as human population grow and demand for high quality water for domestic purposes and economicactivities increases (Olatunji et aI., 20 l l ), As air to terrestrial animal, so also is water to fish. Fish perform all its
bodily functions such as breathing, reproduction, excretion of waste products, and maintenance of salt balance, feeding and
growth in water. The quality of water therefore, determines to a great extent the success of all these bodily functions of fish
fora successful and profitable production (Silva and Ronaldo, 1987).
Limnology is the study of the physical, chemical and biological factors of fresh water. Water quality determines not
onlyhowwell fish will grow in an aquaculture operation, but whether or not they will survive (Ajayi, 1971). Within the recent
pastdecades,considerable interest has been taken in the relevance of water quality or limnological information to the produc-
tivity,development and management of the aquatic environment (Kolo, 1996). Water quality studies therefore are not only
of major importance to understand aquatic life but also for the development and management of such aquatic environment.
Regularmonitoring of water quality properties is necessary in order to make the fish comfortable in its environment. Changes
intheseproperties will affect the growth, survival and distribution offishes (Ufodike and Garba, 1992). Boyd (1979) reported
thatphysicalfactors of importance to fish production are temperature and turbidity while chemical factors are oxygen, carbon
(iv)oxide,ammonia and nitrates, pH, alkalinity and hardness etc, Each water quality factor interacts with and influences other
parameters,sometimes in complex ways. The various physical and chemical properties must be within the acceptable limits
as reportedby Boyd (1979) for optimum fish production.
Since the creation ofEkiti State, focus has been geared toward aquaculture development. Between 1996 when the State
wascreated and 2003, there was an increase in aquaculture activities in the State as evident in the increase in the numbers
of earthenponds in Ado Local Government in particular. However, the spate of aquaculture development has not in any way
caughtup with the growing human population and fish demand.
The physico-chemical parameters of a pond aquaculture system playa great role in the success of the aquaculture ven-
ture.Basedon available information, not much has been done in the assessment of the physico-chemical properties of various
pondsinAdo-Ekiti. The dearth of such information forms the basis of this present study, It has also been observed that most
fishfarmers are ignorant of the significance of these physico-chemical properties to the success of their operation or do not
knowhowand when to carry out these assessments. Therefore, the objectives ofthis study are: to assess the physico-chemical
parametersof the ponds and compare with the set standard recommended for optimum fish production, to investigate the ef-
fectsof the physico-chemical parameter on fish survival and level offish production and to advise where necessary on the
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Determination of water quality parameters
• Temperature: Readings were taken in the field using mercury-in-glass thermometer graduated in degree Celsius
(0C). The thermometer was placed in the water body for about 5 minutes to stabilize after which the readings were
taken and recorded.
• Turbidity: This was measured using secchi disc with a diameter of20cm. The secchi disc was allowed to sink down
the water body on a marked line until it disappeared and the depth was recorded. The disc was lowered a little more
and then raised until it just re-appeared and the depth was recorded. The average of the two depths was taken as
the turbidity value.
• Dissolved oxygen (DO): Immediately after collection, the stopper of the sampling bottle was carefully removed
and I ml each of Winkler's reagent A & B was added using I ml pipette. The stopper was replaced and the con-
tent was thoroughly mixed. Aprecipitate was formed which was allowed to settle at the bottom of the bottle. The
samples were then taken immediately to the laboratory for analysis. The titration tube (0726) for the analysis was
filled to 20ml line with the sample water and capped. The tube was swirled gently and the plunger was slowly
pressed until yellow-brown colour which was formed was reduced to a very faint yellow, then the titrator was reo
moved carefully so as not to disturb the plunger. Eight drops of starch indicator solution was added into the titrator
by carefully swirling the tube while the plunger was slowly pressed to titrate until the blue colour disappeared. The
test result was read directly from the scale where the large ring on the titrator meets the titrator barrel. The resull
was recorded as mg/litre dissolved oxygen.
• Alkalnity: Four drops of alkalinity indicator was added to 5ml of the sample. The solution was thoroughly mixed
and the colour turned to blue-green. Titrating with alkalinity titration reagent B, the blue-green solution turned to
pink.
• Hardness: The test tube was filled to 12.9mlline with the water sample and adjusted to pH 10.An indicator dye,
Eriochrome Black T, was added to the sample and titrated with ethylenediamine tetraacetic acid (EDTA). The wa-
ter sample started out wine-red colour and later turned blue indicating there were no longer any free calcium and
magnesium ions. The amount of EDTAused was recorded.
• CO2: The test tube was filled to the 20mlline with the sample water, 2 drops of phenolphthalein indicator I%was
added, no reaction was observed which shows that the sample has free CO2, The sample was titrated with Cal
reagent B and the sample turned to faint pink colour. The end point was recorded.
Fig. 1: Map of Ekiti State showing location of study area (Ado-Ekiti).
Longitude4·45' - 5·45'
Study Area: The study area was Ado-Ekiti in Ekiti Central Local Government Area (LGA) of Ekiti State. Ado-Ekiti is 10-
I-' cated geographically between latitudes 7° 36' North of the Equator and longitudes 5° 14' East of the Greenwich Meridian. It
is bounded in the north by Irepodun Ifelodun LGA, in
the west by Ekiti Southwest LOA, in the south by Ik-
ere LGA, in the southeast by Ise-Orun LGA and in the
east by Gbonyin LGA. Ado-Ekiti is inhabited by the
Yorubas of Southwestern Nigeria. According to 1991
census, the population is about 900,000 inhabitants.
Farming is the major occupation of the people.
Collection of samples: Water samples for the
study were collected from five functional ponds in
Ado-Ekiti. These were taken from three locations for
each pond, at the shallow end of 0.5m depth, middle
course of 1.0m depth and deepest end with the depth
of 1.5m and the average values obtained for each pa-
rameter were used. The water samples were collected
in 100mi sample bottles without agitating, bubbling
or mixing with air early in the morning, taken to the
laboratory and analysed shortly after collection. Sam-
ples for dissolved oxygen (DO) and carbon (iv) oxide
(CO) determination were collected and corked under-
neath the pond water surface to prevent contact with
atmospheric air and completely filled up with water so
that no air is left on top of the water after collection.
The samples for DO analysis was immediately fixed with Winkler's reagent A & B. Samples for CO2 analysis were collected
without contacting air, titrated rapidly with 0.0454N standard sodium carbonate so that there was minimum exchange of cal
between the air and the sample. The analyses were carried out between 2-3 hours after collection. Temperature and turbidity
measurements were determined in the field. The analysis was carried out in March, 20IO.
Materials and Methods
effect and how to improve these parameters in fish ponds.
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Discussion
The water quality parameters for the five selected ponds in Ado-Ekiti fall within the values recommended for fish culture
(Huet, 1972; Boyd, 1979). Temperature values recorded in this study from Ponds A to E did not agree with the work of Ufo-
dike and Garba (1992) that worked on the limnology and productivity of a tropical highland in Jos Plateau and recorded
temperature values between 17.8 and 26°C. This low temperature recorded could however be attributed to the cold climatic
condition of Jos Plateau. Oso and Fagbuaro (2008) however found that the temperature in Ero Reservoir, Ekiti State ranged
between 24.7 and 29.2°C which is very similar to the result in this study and could be due to the two study areas being in the
samegeographical location, hence having similar environmental and physico-chemical conditions. It was also observed that
thetemperature recorded from all the ponds were high. This could be due to the fact that the analysis was carried out during
thedry season when atmospheric temperature is usually high due to much solar heat radiation; higher values were also record-
edby Oso and Fagbuaro (2008) and Francis et at. (2007) during the dry season and lower values during the raining season.
Turbidity values recorded in tbis study could be attributed to the fact that there were high levels of suspended matter
inthe ponds. Slightly low dissolved oxygen values recorded could be due to lack of fresh water from rainfall during the dry
seasonwhich could have brought about agitation of the water and increased aeration and oxidation. However, values obtained
werestill within the recommended limits for optimum fish production (Boyd, 1979). pH values recorded were slightly alkaline
andclose to neutral pH and such waters are found to be best for fish production. These pH values are in agreement with the
workof Adebisi (1981) who worked on the physico-chemical hydrology of upper Ogun River and Oso and Fagbuaro (2008)
whoworked on the physico-chem ical properties of Ero Reservoir and recorded values of 6.9-7.9 and 6.8-7.7 respectively.
From the study, it was observed that the physico-chemical parameters of the ponds sampled fall within the limits toler-
ablefor optimum fish production and as such is good for aquaculture.
Temperature in Ponds A to E ranged in value from 28.0± 1.6°C to 29.0±0.2°C. Pond D had the lowest temperature
of28.0±1.6°C while pond A had the highest value of 29.0±0.2°c' Temperature in Ponds A and B did not differ significantly
(p>O.OS)from each other but differed significantly (p<O.OS) from values for the remaining ponds while values for Ponds C
and E did not differ significantly (p>O.OS) from each other. The secchi disc turbidity measured in the field ranged between
45.7±1.7cm and 50.2±0.1 em which are values for Ponds Band E respectively. Turbidity values for Ponds A and D did not
differ significantly (p>O.OS) from each other but differed significantly (p<O.OS) from values for all other ponds.
Alkalinity value ranged between IOO±O.5mgllitre and 120±2.Smg/litre, which are the values for Ponds D and E re-
spectively. Alkalinity values for Ponds C and E did not differ significantly (p>O.OS) from each other but differed significantly
(p<O.05) from values for the other ponds. pH values ranged between 6.8±1.5 and 7.8±0.2 which are values for Ponds A and
E respectively. Hardness value ranged between II O±1.4 to 200±1.7mgllitre which are values for Ponds E and D respectively.
The values of CO2 as presented in the table above ranged between I I.S± 1.5 to 12.2± 1.6mgllitre. The value of dissolve oxygen
(DO) as presented in the table ranged between S.8±2.1 to 6.8±1.1 mg/litre which are the values for Ponds D and C respectively.
DO values for Ponds D and E did not differ significantly (p>O.OS) from each other but differed significantly (p<O.OS) from
DO values for other ponds.
Means along the same rowfollowed by same superscripts are not significantly different (p>O.05).Valuesare means of
triplicate samples.
7.0±O.8ab
5.8±2.1c
Pond EPond D
Table1: Results of field and laboratory water analysis
Parameters Pond A Pond B PondC
Alkalinity (mg/liter) 11B.O±O.5b 110.0±O.9c 120.0±1.P
CO2 (mg/liter) 11.7±O.6b 11.5±1.5b 12.0±1.5a
Hardness (mg/liter) 130±1.Bc 200±O.5a 140±O.3b
Temperature (0C) 29.0±O.2a 2B.8±O.7a 28.4±1. jb
Turbidity (em) 48A±OAb 45.7±1.7d 46.0±O.8c
pH 6.8±1.5b 7.0±1.2ab 7.2±O.8ab
DO (mg/liter) 6A±1.7ab 6.6±1.2bc 6.8±1.1a
Results
The results of the field and laboratory water analysis are presented in Table I.
Statistical analysis was carried out using one-way analysis of variance (ANOVA) and Duncan multiple range test ....
(DMRT) at O.OS level of significance were used to establish the relationship of each water qualities parameters on the five
different ponds using SPSS version 14 for Windows.
• pH: The test tube was filed to Smlline with sample water. Ten drops of wide range indicator was added and mixed
thoroughly, the colour turned to light green. After matching with octaslide viewer the result was recorded.
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